In this study, the spatial distribution of the larvae of three Artemisia ordosica (Krasch 1946) boring species (Sphenoptera sp, Holcocerus artemisiae (Chou & Hua 1986) and Adosomus sp) was analyzed using geostatistical methods. The best-fi tted isotropic semivariogram model for Sphenoptera sp, H artemisiae and Adosomus sp was the spherical model. The results showed that the degree of spatial autocorrelation among the populations of the three species was high and their spatial distribution was aggregated. The degree of aggregation was highest for Sphenoptera sp larvae, followed by the H artemisiae and Adosomus sp populations, which in absolute terms showed a medium degree of spatial aggregation. Isovalue maps of the spatial distribution of interpolated population densities of these borer populations were generated with the Kriging method. The results indicated that the linear association between measured and estimated population densities was weak in the entire study areA These results provide a new theoretical tool for the study of pest species, which enables the forecast of changes and trends in population density on a large scale, as well as the implementation of suitable strategies for control.
Introduction
In recent years, Artemisia ordosica populations have been widely damaged in large areas of the Ningxia regions, Inner Mongolia, Shaanxi and other provinces in China [Rong et al 1999] by three main borer species: Sphenoptera sp, Holcocerus artemisiae (Chou & Hua 1986) and Adosomus sp [Zhen 1988; Luo & Zong 2008] . While the rhizome of A ordosica is mainly bored by larvae, adults of Sphenoptera sp and Adosopius sp use A ordosica leaves as a nutritional supplement [Zong et al 2009] . At present, nearly 4 × 10 4 km 2 of A ordosica areas have been lost to these pests, with the degree of damage becoming increasingly severe over the past few years [Luo & Zong 2008] .
Studies of the biological characteristics and life history of three insect borers have shown that H artemisiae has a two-year generation time, both Sphenoptera sp and Adosopius sp have one generations per year.
